I. Introduction
Symmetry breaking (SB) at low energy in neutral, stable, small quantum systems is important. H and H 2 , the simplest but most abundant systems in the Universe [1] , being prototypical for atomic and molecular spectroscopy [2] , are therefore prototypical for SB at the eV-level. Unfortunately, bound state H QED [3] and H 2 QM theories [4] [5] [6] are complex: QM relies on parameters and hundreds of terms in the wave function to get at observed H 2 levels [7] . The lack of an analytical potential energy function (PEF) [8] for H 2 in [4] [5] [6] is also unfortunate: this PEF (i) may disclose the long sought for simple low parameter universal function (UF) behind all shape-invariant potential energy curves (PECs) [2, [8] [9] [10] [11] and (ii) may, eventually, disclose SB in H 2 . Hence, a simpler H 2 bond theory is of interest for SB but only if it is more accurate than QM, which is problematic. In fact, QM [6] may be the most precise H 2 theory, consistent with observed data [12] , it overlooks SB. A recent Kratzer H 2 bond theory [13] gave errors of 3,4 cm -1 , comparable with those of 3,2 cm -1 in earlier QM [4] .
Whereas their large errors vanish with non-adiabatic corrections [5] [6] , the 3,4 cm -1 errors in [13] vanish with an equally simple, parameter free chiral Kratzer theory, as we show here. Being more precise for H 2 than any ab initio QM theory available, this theory for the chemical bond deals analytically with symmetry breaking in H 2 , which is difficult, if not impossible with ab initio QM.
II. Dunham and Kratzer oscillators for (too) symmetrical H 2
The standard 4 particle (a where all symbols have their usual meaning, led to vibrational energies [13] E vib =∆H=(E-2E H )≈f With U(r)=Σa n (r-r 0 ) n , Dunham's oscillator (1d) relates to the JWKB-approximation. Kratzer's (1e) refers naturally to turning points (e 2 /r 0 )(r 0 /r --r 0 /r + ) in PECs, as disclosed by RKR-methods [16] [17] [18] .
In [13] , deviations from r 0 in r=r 0 +∆, r/r 0 =1+∆/r 0 =1+δ are quantized with vibrational number v using δ=qv. Equally distributed in perfectly symmetric H 2 , these deviations generate [13] δ=r/r 0 -1=∆/r 0 =½∆/r 0 -(-½∆/r 0 )=½qv- (-½qv) [10] . As in QM, there is no need for less symmetrical or chiral H 2 , for which H L ≠H R and S≠1.
Theoretically, sign-conjugated deviations γ from achiral part p a =½ always give generic unequal parts
The ratio of chiral parts p L /p R returns an intrinsic, generic H 2 left-right asymmetry (chirality
1 Difference γ is a continuous chirality measure (CCM) [21] . 2 Left and right are formalized with Dirac's γ 5 [22] . Dimensionless left and right properties P are PL=½p(1-γL) and PR=½p(1+γR), with |γL|=|γR|, implying that centers of chiral systems are not exactly in the middle. [19] (see Section V) and may well lead in a generic way to γ-effects related to √5, overlooked thus far in all H 2 theories, including QM.
IV. Formal Kratzer bond theory for symmetry breaking in chiral H 2
In theory, the effect of non-zero γ on the H 2 structure is easily quantified with oscillators (1g)-(1h).
(a) Linear Dunham variable δ (1f) is γ-invariant: achiral and chiral cases are degenerate
The formal effect of non-zero γ (symmetry breaking) in H 2 in a Kratzer variable is
The ratio of achiral (3b) and (3c) gives harmonic mean (1-¼2   v 2 )=(1+½qv)(1-½qv), the reason why Kratzer's oscillator outperforms Dunham's by a factor 30 [9, 13] . Since harmony improves H 2 results [13] , other harmonies, including those with γ as in (3e), must be inventoried (see Section VI).
V. Euclidean H 2 symmetry
Axial states in Section III are either parallel or anti-parallel. Parallel boat structure (4a)
2 r H 2r H contains 2 rectangular triangles, one left-, the other right-handed (or vice versa). Since these cannot coincide without leaving the paper plane, chirality applies (mirror, perpendicular to the paper).
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Chair structures are achiral, not chiral, unless L-and R-parts are unequal (S≠1). Unlike (4a), the 2 triangles in a chair can be made to coincide by in-plane rotation. With different sizes, a perspective will displace them in front and back of the mirror in the paper plane. Alternatives, all containing √5=2φ-1, are in Table 1 
VI. Ionic chiral Kratzer bond theory for H 2 with left-right asymmetric H L and H R
Of all possible combinations in Table 1 , only parts x RL , based on √5 as in (2f) and (4c) and equal to
invariantly related to Euclid's golden number
reproduce H 2 levels within greater precision than QM (see below). Plugging (5a) in (3f) gives 
whereby internal H 2 asymmetry is assessed with Euclid's recipe involving axial states. 4 Phi-numbers appear in mathematics (Fibonacci series…), physics, chemistry, biology, architecture, arts [25].
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As in [13] , multiplying (5c) with 1,5 to correct for Euclidean factor 2/3 in (5a) and (5c) returns 
VII. Results

VII.1 H 2 levels and bond energy D e
Fitting the 14 H 2 levels [7] with (5d) using a quartic through the origin gives 
with goodness of fit R 2 =0,999999999997. As in [13] , the term in δ has the correct value, close to a 0 in (1g). A fit with (5e) leads to the more familiar quartic in v (similar to that in (v+½) [13] )
The main advantage of (6a) [13] in (6d). Fig. 3 zooms in on these new critical points for H 2 , given away by its vibrational spectrum but invisible in QM, and which typify symmetry breaking in H 2 . in [20] , the deviation of 8 cm (iii) Of all QM methods in Table 3 , Wolniewicz's method [6] may be the best [12] , it is still 2 times less precise than ours. Wolniewicz used relativistic, adiabatic and non-adiabatic corrections with ab initio QM in a BO-approximation [6] . These corrections, as well as QM itself, are all avoided in a simple chiral Kratzer approach, which, nevertheless, remains the more precise (see Table 3 ).
VII.2 Precision of parameter free chiral Kratzer bond theory: comparison with ab initio QM
(iv) Errors for H 2 quanta in Table 3 are of the same order as the standard H Lamb shift. Hence, our results call for new determination of H 2 levels with a precision of 0,001 cm -1 or better. These may settle problems with P ½ or S ½ states for the H 2 ground state and confirm the quality of our results.
(v) Although simple first principles chiral Kratzer H 2 bond theory uses only hydrogen mass m H as input, new critical points emerge, invisible in and never exposed with ab initio QM (see Fig. 2-3 ). (vii) A chiral H 2 bond must be interpreted with CP [13] . Reminding (1c) and the A r -term, constant A r implies that H 2 geometry is fixed. This excludes coordinate dependent P-effects but points to intra-atomic charge inversion C, for only a term in A r <0 can make H 2 stable [10, 23] . Then, our results provide with signatures for natural antihydrogen-or H-states [10, 23, 29, 30] . The common sense idea [10] (Fig. 2-3 ). To make sense [29, 30] , also the H line spectrum must exhibit left-right asymmetry, point to H R -and H L -states or to H-and H-states through the intermediary of a similar H Mexican hat curve for natural atom H, which is exactly what we observed [29, 30] .
(vii) The rigor of ab initio QM, often contra productive and inconclusive, can be avoided with less rigorous density functional theory (DFT) [10] , seemingly in line with density Γ in (1h). Coefficient 1,391.. in (5f) for H 2 bond densities also appears identically for H atom density [19] .
(viii) Using (5a) and (5b), generic asymmetry S C in (2d) for H 2 , is now related quantitatively to 7/9 S C~( 1-½Φ)/(1+½Φ)= 0,690983/1,309017=0,527864 (7b) as given away by the H 2 vibrational spectrum [7] , the backbone of the H 2 PEC.
IX. Conclusion
Conceptually simple ionic Kratzer chiral bond theory is accurate for the prototypical and simplest quantum oscillator in nature: covalent bond H 2 . Asymmetrical, chiral H 2 binds hydrogen (H-state) to
antihydrogen (H-state). Wave equation and wave functions are not needed, since the first principles of old quantum theory suffice [13] . This simpler theory proves more accurate than any ab initio QM H 2 theory available. Unlike QM or QED, low energy symmetry breaking or left-right asymmetry in both H and H 2 , eventually leads to even more accurate, analytical solutions than hitherto believed. Table 2 . Experimental [7] and theoretical vibrational energy levels of H 2 (cm -1 ) __________________________________________ v E v,0 [7] This work Difference 
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